Background: To progress physical activity (PA) social support research using objective measures of PA, attention should be turned to specific segments of the day (eg, after school or weekends) in which young people spend the majority of their time with parents or friends. Furthermore, the majority of previous research has focused on the influence of parents and peers. The current study examined gender and age differences in 5 sources of activity-related social support and their relationship with objectively measured after-school and weekend PA among adolescents. Methods: 328 adolescents aged 12-16 years (57% boys) wore an accelerometer for 7 days and completed a questionnaire assessing support for PA. After-school and weekend PA were extracted. Results: Adolescents perceived more support from their peers compared with other sources and boys perceived more peer support than girls. Younger adolescents perceived greater amounts of family support and explicit modeling from both mother and father; however, logistic support appeared constant throughout adolescence. After controlling for gender and age, peer support was a significant influence on after-school MVPA. Conclusions: Findings suggest that there may be benefit in encouraging adolescents to participate in PA in the after-school period with their peers.
Despite the physiological and psychological benefits of participating in regular physical activity (PA), 1 many adolescents are not physically active enough to benefit their health. According to recent data from the UK only 17% of girls and 30% of boys aged 12-15 years are meeting the recommended PA guidelines 2, 3 and during adolescence a marked decline in PA has been noted. 4, 5 To prevent or decrease this decline in PA, it is important to identify the correlates of PA in adolescents to develop effective interventions. PA however, is a complex behavior and within the literature numerous demographic, psychological, social, and environmental factors have been identified as potential influences of adolescents' PA. [6] [7] [8] Of particular interest within the social/cultural domain is the role of social support as a correlate of PA.
Social support has been defined in numerous ways, but generally refers to any behavior that assists an individual in achieving desired goals or outcomes. 9, 10 Social support for PA is a key process that might promote and facilitate PA among adolescents. 11 The conceptual framework for specifically studying social support and involvement in PA includes tenants from the social cognitive theory, whereby a person can learn from other people (eg, family, friends) not only by receiving reinforcements from them to participate in PA but also through observing them (modeling) engaging in PA. Potential sources of social support for adolescents could be their immediate significant others, such as parents, siblings, the family unit as a whole and peers. These sources have been shown to influence PA through the provision of different types of support such as encouragement, provision of transport, modeling active behaviors, and joint participation. [12] [13] [14] [15] The majority of previous research, however, has tended to focus on the influence of parents and peers. 14, [16] [17] [18] Davison and colleagues 11 developed a comprehensive measure of activity-related social support assessing support from mothers, fathers, the general family, siblings, and peers, therefore allowing for a wider assessment of support sources. Through their validation work they found that the questionnaire items for mother and father support grouped into 2 types of support: logistic support and explicit modeling. Examining support across multiple sources (family, parents, peers, and siblings), as well as different types of support, would allow for the most important influences to be established.
A small number of researchers have examined gender 16, [19] [20] [21] [22] and age 20, 23 differences in social support and have demonstrated that boys report higher parent and peer support than girls 16 and that younger adolescents perceive more social support from parents and siblings
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www.JPAH-Journal.com ORIGINAL RESEARCH but less peer support than older adolescents. 16, 20 This research, however, is limited and identifying groups of adolescents that receive limited support for PA is important in identifying target groups for interventions. In recent years researchers have increasingly employed objective measures of PA when examining the relationship between social support and PA. [24] [25] [26] [27] However, several reviews 12, 28 have found few or weak associations between social support and objectively measured PA. Researchers employing objective measures most commonly report average daily minutes in moderate-tovigorous physical activity (MVPA). One possible explanation for the lack of associations found may be because objective measures of overall PA likely include bouts of activity where parental/family influence is minimal (eg, during the school day). Furthermore, objective measures detect incidental PA throughout the day that may not be influenced by significant others. It may, therefore, be more important to examine specific segments of the day, such as the after-school period, rather than including all PA accumulated throughout each day. For example, parents may have a more direct influence on after-school PA rather than overall MVPA. The internal clock mechanism in accelerometers allows activity levels during specific time periods (eg, after school) to be assessed.
Therefore, to progress PA social support research using objective measures of PA, we should turn our attention away from examining overall PA levels or average accumulated MVPA, to examine specific segments of the day (eg, after-school period or weekends) in which young people spend the majority of their time with parents or friends.
The purpose of the current study was two-fold. Firstly, we examined age and gender differences in 5 sources of activity-related social support (family unit as a whole, mother, father, siblings, and peers). Secondly, the association between sources of social support and after-school and weekend objectively measured PA was assessed. We hypothesized that boys and younger adolescents would perceive more support from all sources and parents and peers will influence both after-school and weekend MVPA.
Methods

Participants and Design
Participants were 328 adolescents aged 12-16 years of age who were recruited from 3 secondary schools in central England between October 2007 and June 2008. Before participation, consent was sought from parents and adolescents provided assent. Study procedures were approved by the Ethical Advisory Committee of Loughborough University.
Staff at participating schools selected a subset of their classes for participation. All pupils from nominated classes (n = 363) were eligible and received written information on the study. Participants completed the Activity Support Scale 11 under the supervision of trained researchers and class teachers. On completion of the questionnaire participants were given the ActiGraph GT1M accelerometer (ActiGraph, Pensacola, FL) to wear for 7 full days.
Adolescent Measures
Demographics. Information on demographic characteristics of adolescents, including gender and home postcodes, was collected using a self-report questionnaire. Date of birth and ethnicity of participants were provided by the school. Socioeconomic status (SES) was determined using the Index of Multiple Deprivation (IMD). This is based on the participant's home postcode and is a measure of compound social and material deprivation, calculated from a variety of data including income, employment, health, education, and housing.
PA Support. The Activity Support Scale 11 is a selfreport questionnaire assessing activity-related social support from 5 sources: general familial support (3 items; eg, 'my family and I do active things together'); peer support (5 items; eg, 'my friends think it is important to be physically active'); sibling support (5 items; eg, 'my sibling and I like to do active things together'); and maternal (8 items) and paternal (8 items) support. Maternal and paternal support assess how much support the mother or father provided in each of the following domains, explicit modeling (5 items; eg, 'my father often exercises or does something active') and logistic support (3 items; eg, 'my mother takes me to places where I can be physically active'). The questionnaire was answered on a 4-point scale ranging from strongly disagree (score of 1) to strongly agree (score of 4), with higher scores indicating higher levels of support. Scores for each source of support were summed and then divided by the number of items to provide an average score. Previous studies 11 have demonstrated adequate psychometric properties for the Activity Support Scale and in the current study Cronbach's alpha coefficients ranged from 0.71-0.90 for the subscales indicating satisfactory internal consistency.
PA. PA was assessed with the Actigraph GT1M accelerometer. The Actigraph was initialized with a start time (3:30 PM on day of data collection) and end time (9 AM, 7 full days after day of data collection) and a 5-second epoch. Participants were instructed to wear the accelerometer over the right hip for 7 consecutive days during waking hours, except during water-based activities. Once returned accelerometer data were uploaded to a data reduction program (ActiGraph Analysis Tool) for determination of time spent in MVPA during after-school and weekend periods. The age specific count ranges corresponding to intensity levels were derived from the energy expenditure prediction equation developed by Freedson, Sirard, and Debold. 29 After school (3 PM to 10 PM) was extracted for weekdays and a valid after-school period was classified as 60% of the after-school period (ie, 252 minutes). Participants with less than 3 days of weekday data were excluded from the analysis. 30 A valid day for weekends was classified as > 9 hours of monitoring and participants were included in the analysis if they had at least 1 weekend day. Participants were included in the subsequent analyses if they had after-school and/or weekend time periods. Nonwear period was defined as ≥ 20 minutes of consecutive zero counts and such sections were removed from subsequent analysis.
Data Analysis
All analyses were conducted using SPSS software version 16.0 (SPSS Inc, Chicago, IL). Descriptive statistics were used to summarize participant characteristics, PA and social support. Adolescents were split into young and old groups by their school year (ie, adolescents in school years 8 and 9 were grouped as young adolescents and adolescents in schools years 10 and 11 were grouped as older adolescents). These groupings were chosen because they represent adolescents in middle (years 7-9) and high school (years 10-11). PA variables were checked for normality and visual inspection of these histograms and the Shapiro-Wilk test confirmed that they were normally distributed. To address purpose 1, a 2 × 2 MANOVA was performed to examine gender (male/ female) and age (young/old) differences in mean levels of activity support. To address purpose 2, Pearson correlations were used to examine associations between the 5 sources of social support and adolescents' after-school and weekend MVPA. Variables that showed significant associations at or below P < .10 level were entered into hierarchical regression models explaining after-school and weekend MVPA. Age (young adolescents and older adolescents) and gender (male/female) were controlled for within the regression analyses by entering these factors into the first block.
Results
In total, 328 adolescents provided support data which comprised of 186 boys and 142 girls (mean age = 14.0 years) to address purpose 1. To address purpose 2, 136 (48%) adolescents provided usable accelerometer data during either after-school and/or weekend periods and were used in the analysis. Comparison of these adolescents with those that did not provided usable accelerometer data showed no significant differences in age, gender and socioeconomic status. The majority of the sample were white British (95%) and from middle and upper socioeconomic backgrounds. Table 1 presents mean time spent in after-school and weekend MVPA and mean sources of social support by gender and age.
Average accelerometer wear time for after-school and weekend time periods was 357 and 691 mins/day respectively. Significant gender and age differences were found for weekend MVPA and age differences for after-school MVPA. Boys participated in significantly more weekend MVPA than girls (82.7 mins/day vs 61.1 mins/day, F 1,135 = 8.44, P = .004) and younger adolescents participated in significantly more after-school and weekend MVPA than older adolescents (44.8 mins/day vs 36.6 mins/day, F 1,123 = 6.98, P = .009; 79.5 mins/day vs 63.4 mins/day, F 1,135 = 4.54, P = .035, respectively).
Gender and Age Differences in Social Support
The 2 × 2 multivariate analysis of variance examining gender and age differences in mean levels of activity support revealed that the interaction between gender and age was nonsignificant (F 7,241 = 1.33, P > .05) but there were main effects for gender (F 7,241 = 4.34, P < .05) and age (F 7,241 = 4.17, P < .05). Univariate analysis revealed that Note. The participants in the male/female groups also appear in the young/old groups and vice versa. The support questionnaire is on a 4-point scale, ranging from strongly disagree (score of 1) to strongly agree (score of 4), with higher scores indicating higher levels of support. 
Correlations Between Social Support and PA
When examining gender differences in correlations between support and PA it was found that all sources of support showed no association with weekend MVPA for boys or girls (P > .05). Peer support was significantly associated with boys' after-school MVPA (r = .38, P = .003) and sibling support was significantly associated with girls' after-school MVPA (r = .29, P = .031). The strength of these associations however, were low to moderate. When examining age differences in correlations between support and PA it was found that father logistic support was positively associated with older adolescents' weekend MVPA (r = .33, P = .014). Peer support was significantly associated with younger adolescents' afterschool MVPA (r = .36, P = .003) and mother and father logistic support (r = .28, P = .036 and r = .34, P = .013) were significantly associated with older adolescents' after-school MVPA. The strength of these associations however, were low to moderate. Table 2 presents the results of the hierarchical regression analysis for after-school MVPA only. No significant relationships were found for social support and weekend MVPA. On step 1, the influences of gender and age accounted for 25% of the variance in after-school MVPA (F 2,122 = 3.92, P = .022). Peer support was entered on step 2 and accounted for an additional 8% of the variance in after-school MVPA (F 3,121 = 4.84, P = .003). After-school MVPA (mins/day) (n = 124)
Multivariate Associations Between Social Support and PA
Step Note. B indicates unstandardized coefficients; SEB indicates standard error; β indicates standardized coefficients.
* P < .05; ** P < .01.
Abbreviations: MVPA, moderate-to-vigorous physical activity.
Discussion
The current study examined gender and age differences in 5 sources of social support and their relationship to after-school and weekend MVPA among adolescents. In the current study, all adolescents reported higher levels of activity support from peers than from other sources, reinforcing previous research utilizing the same support questionnaire. 11 This finding is consistent with developmental psychologists who suggest that as children move into adolescence the relative influence of parents lessens while peers begin to take on a greater role. 31 Furthermore, gender and age differences in the amount of support received were observed, with boys perceiving more support from their peers and younger adolescents perceiving more family support, explicit modeling from mothers and fathers and sibling support, reinforcing previous research. 11, 20 Therefore, girls and older adolescents are potential target groups for intervention.
As no differences were found in peer and logistic support for younger and older adolescent, this suggest that throughout adolescence (12-16 years of age) perceptions of support from peers and logistic support from parents remains stable. The declining levels of family support and explicit modeling however, likely reflect declines in the time children spend with their parents and in opportunities for joint PA with the family. However, findings for logistic support suggest that as adolescents get older parents are still transporting their children to places where they can be active. It is important to note however that although age differences in the amount of perceived support were evident, these are cross-sectional findings and do not demonstrate change over time but are indicative that forms of support may change as children become older, such that certain types of support may become less influential. In a recent longitudinal study, Davison and Jago 24 found that parental modeling showed a linear decline between ages 9 and 15 years. Logistic support however, increased between ages 9-11 years and then decreased between ages 11-15 years.
Based on the multivariate analyses, controlling for gender and age, peer support was a significant influence on after-school MVPA. This corroborates previous research demonstrating that adolescents who reported greater amounts of encouragement from their peers displayed greater levels of after-school PA irrespective of age cluster. 32 Together with previous research, this finding indicates that among adolescents, peers exert the greatest influence over PA compared with other sources of support that were assessed. This suggests that there may be benefit in encouraging adolescents to participate in PA with their peers during the after-school period, educating young people on how they can verbally (through encouragement) and physically (through modeling and joint engagement) encourage PA with friends, and making parents aware of the importance of friends in their child's activity levels. Parents could play a part in facilitating active activities after school between their children and their friends in numerous ways such as encouraging their children to spend time with their friends after school, organizing active things that they can do together and transporting their children and their friends to facilities where they can be active.
The strengths of this study include the use of an objective PA measure which rules out the potential for subjective bias in recall. Furthermore, a novel aspect of this study was the inclusion of 2 specific PA time periods in which young people spend the majority of their time with parents or friends. An additional strength was the use of a validated multidimensional measure of activityrelated social support, which enabled us to separate both sources of support and forms of support (ie, parental modeling and logistic support from mother and fathers). This study however is limited by its cross-sectional design which does not allow causality to be examined. Longitudinal designs are needed to assess change in sources and forms of support across time. In addition, data were collected over several seasons which may have impacted on PA levels. Furthermore, the generalizability of the results is limited because participants were predominantly white and of higher socioeconomic status, thus findings should not be generalized beyond this population. Very little is known about the impact of different sources and forms of support on PA among ethnic minority youth and youth from lower socioeconomic groups.
Conclusions
This study adds to the PA social support literature research by examining support across multiple sources (family, parents, peers and siblings), as well as different types, allowing the most important influences, both in terms of sources and types of support, to be established. Furthermore, specific PA time periods (after school and weekend) were examined. Overall, this study demonstrates that adolescents perceive more social support from their peers compared with any other source of support. Boys perceive more peer support than girls and younger adolescents perceive greater amounts of family support, explicit modeling, and sibling support than older adolescents. Multivariate analyses highlighted the importance of peer support for after-school MVPA and provide further evidence that peers are a key influence on PA during adolescence.
